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I, Paul Polakis, Ph.D., declare and say as follows: 

1 . I was awarded a Ph.D. by the Department of Biochemistry of the Michigan 
State University in 1984. My scientific Curriculum Vitae is attached to and forms 
part of this Declaration (Exhibit A). 

2. I am currently employed by Genentech, Inc. where my job title is Staff 
Scientist. Since joining Genentech in 1999, one of my primary responsibilities has 
been leading Genentech's Tumor Antigen Project, which is a large research project 
with a primary focus on identifying tumor cell markers that find use as targets for 
both the diagnosis and treatment of cancer in humans. 

3. As part of the Tumor Antigen Project, my laboratory has been analyzing 
differential expression of various genes in tumor cells relative to normal cells. 
The purpose of this research is to identify proteins that are abundantly expressed 
on certain tumor cells and that are either (i) not expressed, or (ii) expressed at 
lower levels, on corresponding normal cells. We call such differentially expressed 
proteins "tumor antigen proteins". When such a tumor antigen protein is 
identified, one can produce an antibody that recognizes and binds to that protein. 
Such an antibody finds use in the diagnosis of human cancer and may ultimately 
serve as an effective therapeutic in the treatment of human cancer. 

4. In the course of the research conducted by Genentech's Tumor Antigen 
Project, we have employed a variety of scientific techniques for detecting and 
studying differential gene expression in human tumor cells relative to normal cells, 
at genomic DNA, mRNA and protein levels. An important example of one such 
technique is the well known and widely used technique of microarray analysis 
which has proven to be extremely usefiil for the identification of mRNA molecules 
that are differentially expressed in one tissue or cell type relative to another. In the 
course of our research using microarray analysis, we have identified 
approximately 200 gene transcripts that are present in human tumor cells at 
significantly higher levels than in corresponding normal human cells. To date, we 
have generated antibodies that bind to about 30 of the tumor antigen proteins 
expressed from these differentially expressed gene transcripts and have used these 
antibodies to quantitatively determine the level of production of these tumor 
antigen proteins in both human cancer cells and corresponding normal cells. We 
have then compared the levels of mRNA and protein in both the tumor and normal 
cells analyzed. 

5. From the mRNA and protpin expression analyses described in paragraph 4 
above, we have observed that there is a strong correlation between changes in the 
level of mRNA present in any particular cell type and the level of protein 



expressed from that mRNA in that cell type. In approximately 80% of our 
observations we have found that increases in the level of a particular mRNA 
correlates with changes in the level of protein expressed from that mRNA when 
human tumor cells are compared with their corresponding normal cells. 

6. Based upon my own experience accumulated in more than 20 years of 
research, including the data discussed in paragraphs 4 and 5 above and my 
knowledge of the relevant scientific literature, it is my considered scientific 
opinion that for human genes, an increased level of mRNA in a tumor cell relative L 
to a normal cell typically correlates to a similar increase in abundance of the 
encoded protein in the tumor ceil relative to the normal cell. In fact, it remains a 
central dogma in molecular biology that increased mRNA levels are predictive of 
corresponding increased levels of the encoded protein. While there have been 
published reports of genes for which such a correlation does not exist, it is my 
opinion that such reports are exceptions to the commonly understood general rule 
that increased mRNA levels are predictive of corresponding increased levels of the 
encoded protein. 

7. I hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information or belief are believed to be true, 
and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such willful 
statements may jeopardize the validity of the application or any patent issued 
thereon. 
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HER-2/neu Breast Cancer Predictive Testing 

Julie Sqnford Hanna. Ph.D. and Dan Mornin, A/.D. I 

Each year, over 182,000 women in the United States are recurrence risk in women younger than 40 years of age for 

diagnosed with breast cancer, and approximately 45,000 die low- versus high-amplified tumors (54.5% compared to 

of the diseased Incidence appears to be increasing in the 85.7%); this is compared to a recurrence rate of 16.7% for 

United States at a rate of roughly 2% per year. The reasons patients with no HER-2/neu gene amplification, 4 HER-2/neu 

for the increase are unclear, but non-genetic risk factors appear status may be particularly important to establish in women with 

to play a large role. 2 small (<1 cm) tumor size. 

Five-year survival rates range from approximately 65%- The choice of methodology for determination of HER-2/ 

85%, depending on demographic group, with a significant neu status depends in part on the clinical setting. FDA approval 

percentage of women experiencing recurrence of their cancer for the Vysis FISH test was granted based on clinical trials 

within 10 years of diagnosis. One of the factors most predic- involving 1549 node-positive patients. Patients received one 

tive for recurrence once a diagnosis of breast cancer has been of three (Afferent treatments consisting of different doses of 

made is the number of axillary lymph nodes to which tumor cyclophosphamide, Adriamycin, and 5-fluorouracil (CAF). 

has metastasized. Most node-positive women are given adju-r The study showed that patients with amplified HER-2/neu 

vant therapy, which increases their survival. However, 20%- benefited from treatment with higher doses of adriamycin- 

30% of patients without axillary node involvement also based therapy, while those with normal HER-2/neu levels did 

develop recurrent disease, and the difficulty lies in how to iden- not: The study therefore identified a sub-set of women, who 

tify this high-risk subset of patients. These patients could because they did not benefit from more aggressive treatment, 

benefit from increased surveillance, early intervention, and did not need to be exposed to the associated side effects. In 

treatment. addition, other evidence indicates that HER-2/neu amplifica- 

Prognostic markers currently used in breast cancer recur- tion in node-negative patients can be used as an independent 

rence prediction include tumor size, histological grade, steroid prognostic indicator for early recurrence, recurrent disease at 

hormone receptor status, DNA ploidy, proliferative index, and any time and disease-related death. 5 Demonstration of HER- 

cathepsin D status. Expression of growth factor receptors and 2/neu gene amplification by FISH has also been shown to be 

over-expression of the HER-2/neu oncogene have also been of value in predicting response to chemotherapy in stage-2 

identified as having value regarding treatment regimen and breast cancer patients. 

prognosis. Selection of patients for Herceptin 0 (Trastuzumab) mono- 

HER-2/neu (also known as c-erbB2) is an oncogene that clonal antibody therapy, however, is based upon demonstrar 

encodes a transmembrane glycoprotein that is homologous tion of HER-2/neu protein overexpTession using HercepTest™. 

to, but distinct from, the epidermal growth factor receptor. Studies using Herceptin 0 in patients with metastatic breast 

Numerous studies have indicated that high levels of expres- cancer show an increase in time to disease progression, 

sion of this protein are associated with rapid tumor growth, increased response rate to chemotherapeutic agents and a small 

certain forms of therapy resistance, and shorter disease-free increase in overall survival rate. The FISH assays have not yet 

survival. The gene has been shown to be amplified and/or been approved for this purpose, and studies looking at response 

overexpressed in 10%-30% of invasive breast cancers and in to Herceptin 0 in patients with or without gene amplification 

40%-60% of intraductal breast carcinoma. 3 status determined by FISH are in progress. 

There are two distinct FDA-approved methods by which In general, FISH and IHC results correlate well. However, 

HER-2/neu status can be evaluated: immunohistochemistry subsets of tumors are found which show discordant results; 

(IHC, HercepTest™) and FI SH (fluorescent in situ hybridiza- i.e., protein overexpression without gene amplification or lack 

tion, PathVysion™ Kit). Both methods can be performed on of protein overexpression with gene amplification. The clini- 

archived and current specimens. The first method allows visual cal significance of such results is unclear. Based on the above 

assessment of the amount of HER-2/neu protein present on considerations, HER-2/neu testing at SHMC/PAML will uti- 

the cell membrane. The latter method allows direct quantifi- lize immunohistochemistry (HercepTest 0 ) as a screen, fol- 

cation of the level of gene amplification present in the tumor, lowed by FISH in IHC-negative cases. Alternatively, either 

enabling differentiation between low- versus high-amplifica- method may be ordered individually depending on the clini- 

tidh. At least one study has demonstrated a difference in cal setting or clinician preference. 
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CPT code information References 

HER-2/ncu via IHC 
88342 (including interpretive report) 

HER-2/neu via FISH 

88271 *2 Molecular cytogenetics, DNA probe, each 
88274 Molecular cytogenetics, interphase in situ hybrid- 
ization, analyze 25-99 cells 
8829 1 Cytogenetics and molecular cytogenetics, interpre- 
tation and report 

Procedural Information 

Irnmunohistochemistry is performed using the FDA-approved 
DAKO antibody kit, HerceptestO The DAKO kit contains 
reagents required to complete a two-step immunohisto- 
chemical staining procedure forroutinely processed, paraffin- 
embedded specimens. Following incubation with the primary 
rabbit antibody to human HER-2/neu protein, the kit employs 
a ready-to-use dextran-based visualization reagent. This re- 
agent consists of both secondary goat anti-rabbit antibody 
molecules with horseradish peroxidase molecules linked to a 
common dextran polymer backbone, thus eliminating the need 
for sequential application of link antibody and peroxidase 
conjugated antibody. Enzymatic conversion ©f the subse- 
quently added chromogen results in formation of visible 
reaction product at the antigen site. The specimen is then coun- 
terstained; a pathologist using light-microscopy interprets 
results. 

FISH analysis at SHMOPAML is performed using the 
FDA-approved PathVysion™ HER-2/neu DNA probe kit, pro- 
duced by Vysis, Inc. Formalin fixed, paraffin-embedded breast 
tissue is processed using routine histological methods, and then 
slides are treated to allow hybridization of DNA probes to the 
nuclei present in the tissue section. The Pathvysion™ kit con- 
tains two direct-labeled DNA probes, one specific for the 
alphoid repetitive DNA (CEP 1 7, spectrum orange) present at 
the chromosome 17 centromere and the second for the HER- 
2/neu oncogene located at 1 7q 1 1 .2- 1 2 (spectrum green). Enu- 
meration of the probes allows a ratio of the number of copies 
of chromosome 17 to the number of copies of HER-2/neu to 
be obtained; this enables quantification of low versus high 
amplification levels, and allows an estimate of the percentage 
of cells with HER-2/neu gene amplification. The clinically 
relevant distinction is whether the gene amplification is due 
to increased gene copy number oh the two chromosome 17 
homologies normally present or an increase in the number of 
chromosome 17s in the cells. In the majority of cases, ratio 
equivalents less than 2.0 are indicative of a normal/negative 
result, ratios of 2.1 and over indicate that amplification is 
present and to what degree. Interpretation of this data will be 
performed and reported from the Vysis-certifled Cytogenet- 
ics laboratory at SHMC. 
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